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L A channel ^clccti(Mi swiicli selecting a ile^ireil channel frotn a pluialiiy of 
available channels. s:iiil s^wiicii ciMnprisinv:: 

- tuner means tor tuning \o the fieiiuencv nf the Je^ired channei r*» pnn ide 
the signal of the desiied channel on an inieimctliate frequency; and 

- conxener means lor ciunerting ihe selected channel to a iiist: ibuTion chan- 
nel frequency assigned \o a particular subscriber. 
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lini'iUitMi I iilo: 

vii)i:() I.1NI-: ( AHi) swi K II 



I ho fullnwin^^ vi.iicnuMil is ;i fiill ilosciiplion o\' 
liiis iiiwiuion, iiuhulinj: iho lu^sl nuMluui of 
pci rorinini: it known u» iis:- 



1 his inwiilion ivlriies lo ;i lolori>niinnnit:;iliiMis syslnn Ih.il prov ides suiit*ho<l 
\iil04> scrxieos ;nul nu»ro pnrrKiil.M ly, lo ;i switt h lor seliviint! \i<leo c hannels lo l>e 
^ pro\ i^Icd to a siil>scrilHM . 

I he lapiil prohreialion oropiieal ril>ie leleeoinniunii at ions systems has ma<le 
possil^le (he pro\ision of hioadbaiul seiviees to ii)tli\i(lual snhsnihers on a ielaii\ely 
universal hasj^;. Such hrc^ailhand sei viees often inelutle data 1 1 ansmission: houevet. 
there is a l-vrt^ailei market lor the tlistribution of \itle(» siunaK o\ei the lelet(»mnuini- 
eatii>ns netuoi k. 

I he |>r«)\isii»n lU'sueh \iileo seniees has lom; been tiesiieil; houe\ei . i!ie pie\i- 
oiisly |^(i>posed systems ha\e all been snbjeit t<i \aiions dellcieiuies which ha\e pie- 
\enteil iheir e«M\mereial aeeeplanee. X ideo sii:nals may be broadeasi to all 
subseribeis oxer i»piieal ril'»ies: hin\e\ei, ihisso\ erel\ hmiis the prom ammini: soleLn<»n 
ami the number <»l'ehannels that may be axailable to each subscriber. A swiuhkul 



past: ht>vve\er. most proposals ha\e had iinvlesital'>le features. Most proposed 
switched \ide4» aiehitectuies rei|uiie the use of a second optical fil^re \o disnil^uie the 
brc>atlbanil ser\ ices i>r. as an al(ernati\ e, Ihe use of a wa\ eleni:th di\ ision mulliplexinii 
vysiem. ^uch systems ilo not %\yfcy a Irnty inteeiateil architecture, wherein a s mele 



intei:ratctl wiih respect to both ctmliol antl c<isi elTeclixe utilization of eomnuMi elec- 



I he use of (w«> fibre systems to ilistribute the broadban^l \ ideo ser\ ice is inelTi- 
cient in iliat the sectuul fibre n)ust be insialleil duriniz the initial tlepU\vmeni i>f the 
sysiem when there ate extremely hii^h equipment expenses. C urrently, reiiulalory 
aiicncics <lo n(M always permit lectuery of costs associated with a sec«Mid fibre lor 
bioatlband ser\ ices. I he use of wawlenjzth div ision multiplexinj^ si^niticantly com- 
l^licales a system in thai it leipiiies the use of a sjLMdficant numbei of fibre couplets 
which aic b(Mh hijih cost and lariie ct>mponenls. Both alternatives typically ilouble 
Ihe amount of costly opioelectrt>nics icipiiieil. 

In unidireclitMial (two-channel) waveleniilh division mulliplexini: lwt> distinctly 
iliffcieni optical snurces and <leteclors are utili/eil siimiManeously. I hese stunves and 
iletectors must be coupled it> the sini^le t ransmis^inn fibre. Separate transmitters and 
receivers must accomj^auy each snuice and tietecior. This multiplicity of fibres anil 




fibie iiistributes bt>ih narrowb and and b roatlband sijinals and Ihe systems are n«»t 




I ionics. 



couplois Kvonios i^Mivnirlv dillKuli lo li;nHllf ;mi(I n*<|Miii's \:\^yx :in<l ciiinhci sdnu' 
t^luiptiKMU or ilolic.iio opiir.il ;in ;m|.'.fnu-Ml^. I Ih' lurtl I(M srp;ii:ilo ir;iMsnni(cis ;iih| 
iwciwis for o;Kh \v;i\cIont:lh iu;ikcs ihc i<»%i |>itihil>ili\*\ |>;n i it ly when iini\vi^;il 
scr\ico is ivtuloivil lo L*iisU)inn piviniM-^. 

An .Jiiiclo cnliiloil: A l uliiiv Svviu ln-<l \'itl*'n S\sirm' l\v Inhn K. (iunici. 
I.CS M;ie;i/ino . I Vhni;M \ . I*>*n). ;il p;i)M' ^^ .hkI rollou iiiJ!. di^v rihos Ihc dcsir- 
nhilily of pro\ iiljnii \iiloo MMx itvsowM (lif ickvofi)m!inir;Mi<»ii^ nt ium k. Anmlivi 
;nliclo oiuiiloil: A I lii:h.(,)!i:iliiy Swiiilu'tl IM Xidm Sysioin ' In I., 
K*»hinM»n ;uul Ciriihl>. ||L ICS M:ii:.i/i.n.S:j pui>lislio(l I ol>Pj;iiy. 

P>'>0. ;u p;ij:c .^.^ ;muI rolluuini: iloscriivs ;i proposed s>sUmii nrchiuvuiio uhciciii i|u- 
\:irious \ idoo ch.iiinols -.mc fivipicncy nirdiipK'M^d onio ;i i .'in ioi: lin\\\*\ci, \hc c.urici 
tiNos u:i\oIonulh ilixision niiillipkvxiiiL: fiw Mps:»r:ini ;ind dow iisi rcini ii nnsmissjons. 

Oilior nniclcs Josct ibini: ilu- siimdr;iiH*«»us n ;iijsniission ol* n;u rowhnnd ;in\i 
iMo;ulh;nul siiMi.ds ;nv :is follow s: A Hybnil I ii-dilw-iM* I r .insniission SvMoni for 
Subcniiior Multiplcxcil Vitiro ;oul Ditiiird IMSPN' Scwkrs in iho l.<H;d Loop . hy 
( h.ulos N. I.o, .lomn nl of Liuhiunw I cc liiH'l')t:y. Vol, Nt^ M. Nownilvi l<>s*). 
pp. IS;>*>-IS IS: ;nid Tihtv Opiic* An;dot:-l >i^M*.»l n>l>n<l Si»jn:d I r;insiiii>.si(in I ni- 
plt>yin.i: I ivipicncy McuIuImi ion. by K. S;)h» ;d. NitJLJ.XvlLl'lLl^^^ 
<-i»tions. Vol. COM-.^X. No. 5, M;,v |*)S5. pjv •l.^.'^-M I . 

I he Lipsiionm ;nul do\vnsiiv;uii ir;msinission orti>nli(»l iiilnr ni;»iion h.is ctMisisi- 
cntly boon ;i pn»blcni \n su iichod \ idoo ;ind \ idoo on doninnd sysioins. Such iip- 
suo;ini ir.insniission !i;is boon ;ioo*)niplishod nsjnu u';i\ oloiii:! h dixision nnilliplo.xiniz 
;is previously inenlioned in I ho ru lieie of |);n i<l I:, liobinson ol mI: howewr, sueh ;i 
sysiem is then siibjeeioil lo the ;dt)renient i«Mio<l ilorieioiu ios ;issoei;iiod wiih ihe use of 
\v;j\elenj:ih <li\isinn mull iplexint.'. Olhor swionis h;i\o used ;i so|\n;iio n.Miowb.uid 
lolopluMie eonneciifin lor ke\in.ij in oonirol tl'ii.i in Iho upsiro.ini dirootion usini: ;i 
loiophtMie subsel. Sueh sysionis ;iro noi rnd> inlo|!r;ilod nrul lOijuiro iho use of llio 
promises lolephonc sul>sei to ir;nisniii oomim*! inlorni;ii i»»n npsiro;im b)rseloeiion of 
I he desired \ ideo. 

I he l<C;V-|C; sysioni pro\ iilod by Ale.Mol nseil ;i iloilie.'ilod I SK subenrrier 
eloelrie.dly mulliplo.xoil with Ihe n:irro\vl>;in<l :ind \ idoo for onnlrol purposes. 

riuis, Iho prior ;mI h.is nol proxiilod ;i eoninuMvi.dly .leeoplnblo .'irchiloeiuro for 
ni.iss iloploymonl ofswiiehod \iileoon ;i ieloeonnnnnie;il ions nol\v(»rk. 

cro-pondini: Ausir;di;in IViieni Applio.nion Ni» onlillod Svviiehod Video 

Arehiloelure for ;in C>|^iie;d fibre-lo-iho f "nil^ roloooninninie.ii ion Sxsiom" iliseloses 



I 

;i liuly inU\ur;ilcil rihivopiic irliHc»miminii;HiMM\ luMuink pni\itlinv *^\viir|utl \iik'<) 
;uul st;nul;ii\l ii;u nn\ l>;iiul lolopluMic *^or\ ici's. I ho ^\sloin is inlc>.M i'^ 
lr;Hi*^nuls \ i<lco soixiccs on l!u* s;nnc ril>iv ;is iho n;uro\vl>;unI srr\ ircs ;uul uses ctiin- 
iiHMi ot|uipnuMil In suppiu I hc»l li MM \ 1 11 s\ slcni. .1 plin y (»l \ i<lc(» ch:mncK 

:nv piiuiiloil u> ;i icinoic UNinin.il n\ci IM mijhm 1 1 links. Ai ihc rcninU* kMnii- 

nal. \ iiloo oh:inncK vokvU'd In .: LMonp iW" snhst i IIhms ric*pjtMu y dixisinn ni'.iMi- 
plcxotl wilh the n;n riuvh;nul lOiOHMuninnK ;!! i«Mis sor\ ice ;in<l 1 rnnsniii tcti <i\ cr :r 
sinizlo fihiv lt» ;ui upiicnl network unit ulj.iicnl li> living nnifs *»! \hc vmup t^l'siih- 
seribcis. 

At llio o|>iii ;il neluiuk nnii il)e sul-isei ibei -selecietl i li.inneK ;Me <kMmihiplc\ei! 
;huI pn>\ k\Ci\ Ut the \ ;ii ions li\ units \ i;i n>;i\i;»I iliops. I he nni lowh.tnfl tek-phtuie 
sei x iee is pro\i<kul (»n tvv isteil niei.iHie p.iiis. ( h.uinel leip.ie^ls I'lmv. the subset ibeis 
nie leturned on the eo;i\i:il e:i!^k' :iiul :ire e*Mrhine*l ;n the o|>tic:il neiwoik unit for 
tiansmissinn ni^siieain on a ^iniik* nai m»\\ band I )S() \ ide»» eiuOnW chajinel. I he \ iik^i* 
eonirol ehanneN iVoni a pinialitx ol'opiieal netv/oik units ;ne c*Mid>inetl in a !etii*Ue 
tei tuinal to eontii»l the sekx tion of channels id be iiansniiited tt» ilie sul^sei il^eis of 
each optical netwiuk unit. 

The \ ideo ecMit rol channel tnay ;d>o be useil Itu dou nsireani cominunicatiiMK 
such as foi downstream ccMdirniatitui a cliannel chani:e or ilenial of a channel 
chaniio. Other two-way ciMtinmnicaiitMi niay be catiieil on lot inoniiorini: system 
perl\uniance and diai^noslics. such as receixed sij:nal le\el or set-t(»p tnairunci ion, can 
be perfoinieii <mi the \i<leo ccuitrtil channel. 

In an embodiment the aI>o\ e-iererenceil system, a siniile optical fibre con- 
necteil between the remtMe terminal ami the optical netwiuk unit conveys twenty-four 
3C)-MM/ channels Ui the optical network iinit. s;iiil channels beini: th(»sc selected by 
the subscribers in four Ii\in.i: units. I .u h li\ini: unit may iecei\e up to si\ \ iileo 
channels simuHaneously. 

The 2*1 selecle<l \ iileo channels aie leceixed by the optical network unit o\er the 
optical fibre and are separated luun the tiartowbatid lelephonv signals in an optical 
distribution unit, so that the 24 \ideo channels ;ire se^zreizateil in a bandwiilth of 
M)-7S() MII7. Iho band will! h is tliviiled into four sid>-baiuis of ISO MM/, each, with 
each sub-band serxini: one subscriber wiili six 3()-Mll7. channels. 

I he present inwntion prox iiles bu a \iile<i line caid which lias the ability to se- 
lect a numbei of cliatineK from a plui ality of channels in acconlance with C(»ntn»l 
siiinals reccixed frmii a sul>sci ibei . The channels :ire selectetl by first switching to a 



phvsiial hiis nn uhi».li :\ tlosiivtl i*li;miu-l is ltK;ilr*l, ihcuMllri Inning l(» llu' 
chnnnol iVoin iho soIoiUul Imis. .uuI nn;ill\ \hc ilosirnl rh;iiiiu-l is CMriwiicd in ;i dis- 
Irilnilion tii:uincl rivqiUMU X lh:il is .issii^noil li» ;i |>;ii lii til.ii sMt>st i il>iM . s.iid disii iU- 
utiiMi chniinci Ivinu i>iio i>r 21 ch.inncls in ;i <»()-'/S() Mil/ i;mfc 

ll is an olijcvlixo of iho prcsoni iincnliiHi in pi*»\ido a \iilc«» lino card suikh 
use in ;i lcloc«>ninuinic;iliiMis sysiom thai |>ro\ ides swiiclicti \ idoo sci \ ices. 

It is another iW\ieeli\e ui ihe i^resent in\enlion l(» moxitlc a swiieh ih.il seleels ;i 
eimnnel IVimu a plur.dity oT a\ ailahle eiianneK and cnnxeiis the eli.innel ii» ;i fie- 
i|uenev within a fieqiienev Ivnul assiuned lo a snhstailKM. 

In oiiler thai the inwntinn may be readil\ carried into elTect. an embodiment 
theieoruill tiow be deseril>eil in relation to the ;tccomp;in\inL' dr/iuinus. in which: 

riiiure I is n block diaeram of a basic narrowband I" IC archiieci lire wiiich can 
lu" upi:r;Kleil to pro\ iile broadl>anil serxice. 

I'iizure 2 is a block diauiam illusiratinLi one embodinieni of the (neiall system 
of the present in\enlion. 

I iuure 3 is a block diaur.'im showinii ;) lemole terminal of an LC X-I- \ < ' 
eqiiippoil r*>r narrowband service. 

riizure \ is a block diaizratii of an optical ilist ribulion shelf ns shown in I iiinie 

riiiure 5 is a block di:i*:ram showing how an ONU Tits into the overall system, 
riizure ^ is a block di.iizram of an ONU. 

I iuure 7 is a block diap.r;im showini: li«uv the I.C X-I- IC is utilizctl to pri)\ide 
bn>;ulbaiu! sci \ ices. 

l iiiiire X is a block diajj.Mam showini: llie basic bioatlband functions of ;i lenuMe 
lerminal. 

I iiiure is a block dia|:ram ilhisiratini: how the I.CX- b IC* system proviiles 
broadband ser\ ices, 

riiiure 10 shows a block <li;ii:iam \ iileo line c:\\\\ as slu»wn in I igure *>. 
l-ifiuie I I is a iliaizr;im showinj: how bmadbaiul services are ilelivered to :\ liv ing 

unit, 

f'igure 12 is a block iliagr.'im of a swiiched v ideo ilisi ribul i*Mi caul as shown in 
I'igme 

riuure 1."^ is a block iliatiran) showing the ONU broailbami interfaces. 
I'igure I I is a block diagram of a broadband iniet l'ace unit. 



I'ii:inv \ > is :\ hl<Hk ili.i.j.M.iin illusir.iiim? iho Im i>:ull>:in*l i.ntiirt*! :iit iiiu\- 

tuiv. 

l igiiiv ;i IMoik <li;ii!i:im \iilco coiiirol iinii. 

KclVriini: to l iiiinv I llicio is shown :i CC) |{) tiMiiKM inl (i> rcm(»u- tonnin.ils 1^ . 
\i:! SONIil (^(^1 i>r (>C*-.^ opiic.il iVodcis I I wUWh riiiu(it»n :is :\ tlirii.il :i;uispiui 
link ihciolvivvccn. I lio c.uiioi r.ito usoil for n;M]s|>ori (U'ihmkIs upon ilio cniioni ;muI 
anticip;ilcil chnnnol c;ip;u*ii> ivquiivil. Vhc CO 10 niny inchulc cUUcv ;in l.( *X->() or 
I;C'X-I5() CVnlral orficc I ci minal I ) for l i| )I.C' :u r;vnj:omcnis nr a i M->(> tvr 
AI)M-|S() for 11)1. :n ran.uonKMUs. I ho UDI.C system is siiiuni loi r( )s will) :in 
an;iIou switch iisini: nuMiiHic lino shoh os to pro\ ido \hc .inalor inici fato to iho sw itch. 
I he mix; system anangcmcnt prmiiles:! I)SX-I interlaee wii h IM-M) t.r A I )\M 50 
units |\m- C'Os usin.i: a iliijilal switch. UiMli ! K-S nml rK-,M>.^ dii^iial interr.iees ;ire 
supported bv the I CX-I IC* sxsteni. An I C ct>re |>ro\ ides the pl.iilorni lor 

()C*-I rate 1 1 ansniissi(»n and an !.( X-I ^O core will pro\ iiles ;i pl.iirorni lor <>(.*-3 rate 
iransmission. I he struct uies necess.ny lor ! .< X- "^0 .anil 1 C X-I5n cores aie tliscli>seil 
in Ausirali;in l^aieni Application Nt». ^7X7 1 

1 he leleconiinunications system nses a star ilistribinion network wheie the op-. 
lical fihies railiate lYom the RI^ 12 lo acli\e ONUs K» vi-i point to p(»int optica! 
distribution links IS. i:ach l.( 'X-5() equipped l< I 12 can ser\e up to 21 tM 2S ONl's, 
tiependinj: on whether bn»ailband seixice i^ beinj: fMTered. I he R l serves the ONUs 
ihrouuh optical links IS. When the R I is etpiipped with an I.( 'X-I50. l^S ONUscan 
be seixed with narrowbaiul :itul bio.idb.iml seivices. linch ONU K» can sei\ice up 
\o eiuhl lix inu units or homes 20 and is connected thereto through the use of metallic 
iwisteil pairs i>r corixinl dn^ps 22 depeiulini: on the service re<pii!e<l in each lixiiii! unit. 
Typically each lixini: unit will he prcniileii with thiee I)SO channels, two channels for 
ptoxiilinj: (P<) I S) and a thiiil channel ieset\ed Tor futnie applications such as the 
l)-channel lor ISDN. 

Reieriini: tt» I'iiiuie 2 there is shown greater detail of the l.('X-50 coic 21 as 
used in the CO to ;muI R 1 12. t he I.C'X-.'^O ciue 2 \ utilizes :\ non-lMockinj: swi'ch 
fabric iti the form of a lime slot inteichaneer 2f» whicli alUuvs foi swiichini: of the 
\;irious subscriber channels. In the R 1 12 the time slot intcichati^ei 2^» :dU»ws the 
subscriber cliannels from ONl's |r> to be loailed and jzioomed o\*ei the R I to ( C) 
lecilei 14 lor optimum capacity and ease of .tvlmitiisiration. As shown in I iiiuie 2 
scveial R r ccues 24 can share the s;inie reeilei I I to pioxiile a ilisti ibiiicd .ui.inee- 
tuent for aililitional flexibility :inil chatinel tiensiiy. I he ability of the R I \o uioom 



niul iVMssiiiii suhsciilHM ch:iiincls In iliriVivnl lime sinis .illinvs nuMC llcxihilily in iho 
planning: ami plawmonl of ONI K. I lie lime ^Nu iiileivhan)!er 2<> ulili/ed in ihe e»»iv 
is eiui^li ueleil as slmun in Aiislralian Pateni Application No. S.U»SI •>(). 

I he eonHiiiiiaiion shown in l i^iire 2 is ailapleil for nse u iih a \ (»iee-):raile ana- 
loi: swiieh inlerraee ami is iluis a Uni.f^ system haseil on a I t X-50 one. h is lo be 
umlersitnul ihal a I.CW-.^O core can also suj^pnil a sysieni lor use wiih an IDIC 
eonHizui alion an<l lhal ihe I .( *X- 1 50 core ctniltl be used in an 1 1 )l .( ' conriizm ai ion 
llial pro\ i<les I R-^O.^ compaiil^iliiy. 

I he sysier.' shown in I ii:ure 2 inelmles a C O l in CO If) and a Kl 12 ha\in.i: a 
iMuiaiiiy ol* cores 21 ctMinecleil tt> ihe < O l \ ia a SONIi I (>(/-l feedei M. ()|Mical 
disiriI>uiion links IS exleml lo ihe ONUs Interface (o ihe analog switch is pro- 
\ iile<l by metallic iineshelxes 2S wliich accommoilate channel unit pluL'-ins lo peiform 
the analou di.tiilal ctiinersions on the Iransmissitvn sii:nal an<l present \a^^c iVecpiencv 
and bascl>anil intei faces hi ilie switching: system. Up to sewn line shelws 2S can be 
serviced by .m L(.:X-5() cote 2 L with each line shelf pro\ idin.i: subscriber lines, for 

total of (w2 lines. Wlten (.'() 10 is upilated to a iliiiiial switch pnn idini: an inte- 
iiraieil IK M)} interface, tlie LC X-I- IC system can easily be up^railed to the new 
diuiial swiichini! enviionment. 

In liie KI 12. the core 21 is connected loan Optical Distribution Shelf (ODS) 
30 winch prtnides the housinu fiu" pluii-in electronics thai proxide the fil>ie i»ptic 
interfaces to the ONUs. I he ODS M) is used in place of the meiallic line shehes 2S: 
howewr. if some metallic lines are lerminaicil at the R I 12, a number of sliehcs may 
be e^iuipped fur mei.dlic lines. ;is vht»wn at 32. However, each metallic line shelf le- 
iluees Ihe nimilvM i»f ONUs set \ ed by titeODS by f.»ui . A lul!\ e.piippei! ODS has 
pt>siiions for 2X optical interfaces: lu>we\er. onl> 2-1 are us^^l for resiilenti.d applica- 
t itms. 

Ihe residential ONUs |(. ;uv sealed enclosures cimtemplatetl lor Use in a neiuh- 
borhooii rii:hl.of-way near the subscriber residence lhal ii serves. IheONU provides 
elecironics thai perform ihe optical eleciiical conveisions retjuired and also ht.uses 
channel pliii:.in units that pioviile the iiaiiowb.nul interface to liie livinu units, I he 
narrowbarul channel plu^^-in units utili/eil in the ONU ate substantially identical to 
those useil in the l.c;X-5{^ metallic line shelves. 

In many instances, a livini: tirnt c«Milainir\i; customer premises eipiipmeni mav 
be ccmnecteil ilireclly to the ( (> 10 wiilnmt the need t»f a dioii.d Ioi»p carrier svstem. 
sirch as Ihe feeder link between R I 12 am! CO |0. |n sm h inst.inces the cijuivalent 



i»r Rl \2 WfUiUl he c»»-li»i.;iU'il u ilh llu- ( *( ) r(|uipinonl. W'hon llu* K I is ti»- I«>c;iic*l 
ill llio ( I), ivom>mii;il oloci r ic.il S IS- 1 ctuincilinns in;i\ be usod in plmc i»r I he op- 
()C'-I iVvilor. 

l!i I iiziiiv 2. I here is slunvn ;i Pcnvci Soixices Mtuliile (PSM) 3 1 ;isstK i.iict! ujth 
uiiUips i»r ONI K If*. I ho PSM .^1 is ;i rKV-sLiiulini: enbinei ilcsiLMied in pm\ iilc jmuxM 
[o iho ;icii\o cloinoiHs coiii.-iinoil in the ONUs, Al.uni enniuviions .^f» ;uo ;ils(» pre*. 
\iJcil bolwoiMi Iho rSM nml :\u ()NU lor pnuiilini: ;il;irni si^nriK b.iok !*» ilio R I tu 
Ci) in (ho o\onl of ;i fniluro in llio PSM } \. 

Ii vluMiUI ho noioil I hilt M|> ii»se\ on I .( tiiros 2 \ in.iy ho n>nnooii t! t»vi:o!i:oi 
in iMio R r silo, uiili/inii ( )( 1 tM S I S- 1 inioroonnooi inns. Swiu hotI \ i<loi» sii:n;!lN in:i\ 
ho pr(»\iilotl lo Iho ()I)S ."^0 in o;k li l.( \-.^() oiuo 2 1. 

I liT^Mo shi>\vs ;iti ;n r:ini:onioni u hoioin ;in < u - 1 looilor I I lYoni \hc ( '< > I * is 
torniin;iiOii ;ii ono I C\\ l\ I oimo 2 1. wiih mUliiionnl I ( \ R T onros 25 inloroonnooiod 
wiili olootiioril SIS-I hi^ijli-spooil links 2K. W'iih ihis I \ po (if ;nlil-<lrnp ;in ;»nL:onioni . 
Iho liniosldis. iu oh.ninols in iho OC -I I'ooilor M lYniu tho (O o:in lu' oriloionily mi- 
li/od.o\on u lion iho ohnnnol o.iprioii)' of .ill ONUs is nut rully ui ili Oil. I ho I.isi \ A \ 
R I ooro 25 in Iho :i<l<l- iln»p sirini: oTooros ni;i\ ho Oi|uip|ViI wiih ;in I* rM-<)(.'l 
inlorfnco AO in oonlinuo tho siiini: ofooros to ;inntiior R I sito \ i;i ;moihor ( >( 1 lootlor 
12, 

Iho <)|)S M) is losponsihio lor proviilinu an iniorl'aoo hotwoon iho I.C \ R 1 otno 
24 niul Iho disirihuiio!! fihios |S iti iho ONUs |r>. I ho iranspori ami oonirul oon- 
nooiit»i)s hoivvoon Iho \X \ R I o<mos 2-1 ;nul 25 :nul iho ( )I )S 30s aro \ i;i 4 Mh s 
haianooil serial hus links rororiotl u> as Soiial Bus Inierr.'KOs (SUl) 4 I-. 1 ho SUl is an 
inlernal eloelrioal hiis usoil in iho S()NI: 1 aoi ess prtuluoK of Alonlol ;muI is lully lio- 
sorihod in AnsirMlian Paioni Applioalion Nt>. 5 l^Sr> I ho SHI inohulos a usahlo 
payloail of 24 I)S() channels oi one DSI sii:na!. I lie SHI is unii|iioly usoil in snpply 
Iho disirihiilion fihios IS for »ho looal li»ops. | ho opiioal signal irrinsniiiioil o\or ilis- 
Irihulion fihios IS is alsi> ai a 4 Mh s serial ilala link, ami is ossenii;ill> nn opiieal 
oxiension of Iho SHI. 

II sluniKI ho nttied Ihal iho ( >(/- 1 feeder line 14 is roiUind.inl ;uul ennipiises lines 
A nnd II. saiil roilundaney is eaiiioil thriuiuli ihe I.C \-5() eoro ;iiul also in the SHIs 
44 which are also shown as A ami II SHK. It shnnid ho furtlior noled thai in I ij^uio 
2. there are proxitlecl fii>ro opiic tianseei\ois (| | \]) uhich luav he replaced hv 

S rS-l elecirieal ii anscoix ^-s (S I I ) if il-.e feeder line is a hmitoil tlisiance olov irical 
SIS-I line, as opposed to an opiual caiiier. In addition, the LC \-5n cimos incliulo 



Si-ii.il liiis I j.iMsivivois (SMI ) If. III! iiiu-ir.iiiiis: uiih iln- SHK I I. | |k- l.t\-^() lou 
2 \ I.K.iioil wiihin iIk* ( <> l() ;iIm> iiKliuU-s .1 Si-ii.il Miis I Nn.insinn itnil (Slli;) IX 1.. 
r.uiiil.ilc ctMiiuvlioii In .uliiiiiitn.-il line slichcs JN. 

KolVirini: l«> I ii:(iiv I. iIumv is shown lmv.iioi «Iol;iil mI" ilu- <)l )S M) itsc<l uiih ilu 
OMVs 21 «>r Iho R 11?. ! ho < )|)S .^0 is iisod in pl.i.v ol .1 nioi.tllii- line shelf .iixl pr.>- 
\iiles fiM the opiio.il e.»nnivii«>n iti ihe ONUs \(,. | he ODS ineliides. Iim iesiilenii.il 
pmposes. 2-1 Opiie.il Disiiihniion l'-iiis (ODl! |()|) 50. e.ieh tiiniuxie<l with ;i fihie 
piiii.iil .^2 lor eoniiec iion lo the djsu il>uii«»n lihivs IN. li.u h ODl' is eon(uMo<l lo 
Ihe I C.\ .^0 core 21 \ i.i .1 p.iir of rediind.inl SUIs l-l. | he ()]){> 50 esseni i.iliv pei- 
iorins .in eleelro-opiie.il eon\eision ol ihe eleelrie.il SIM sii^n.il lo .m opiie.il .SMI sii:- 
n.il. I he ()|)U 50 is .iKo .•id.i|>ied lo reeei\e swik hed \ ideo siijn.ils lYoir bio.ulh.nid 
i-i|uipnienl ;in.l lo lievpieiuy Division Mulliplex ihe \ i<leo siL-n.iK uiih eloeirii.ii SMI 
si>:ii;ils. uhieh will he deserihed herein.irier. 

li.K.h ODS .>() is riinhei pro\ iile»l uiih .1 ("oninion SheH'Al.irin I'nii (CSAU) 
5.V A Keni.Me Me.isiiremeMi l-nil Inlerf.iee (RMl M) 51 ni.iy he pro\ ided in the ODS. 
only one KMUl is neeess.ii\ per K I . I he e«>mponems of ihe ODS .^O ;uo iiiiereon- 
necie.l by .1 l .ou-Speed SeiinI I . ink Iiilei f.iee ( I .SSI.I ) 5C) .intl receive pouer \i;i :i line 
5S. A M.il.iiued Seri.il I ink Inierl'.iee (MSI. I) 60 eonneeis ihe C SAU 5.^ ;in<i ihe 
RMl I 51 uiih Ihe l.( X-50 eoie. A line 'O eonneeis ihe RMl'l 51 uiih the remoie 
mo.isiiriiij: iinil .-uul riinelioiis ;is ,1 | est Aeeess P.-iih ( r.AP). 

Koleirin.i; lo I is:iire 5. Uiere ,iie sluuvn tiel.iils of how :\n ONli If. fits into the 
ovei.ill system. I uo o|iiie.d lihies is. one ;itii\e ;iml one sp.ne. ;iic received iVoni 
K I f2. Ihe ;icii\e lihre c.iiiies n.ii lou h.md ;ind l>i«»;i,ll>.-ind sien.ils. while ihe sp.ne 
lihre is pt..\ide<l lo c;iri> hio.idh.uul \i,ie.. ser\ ice lo ;iny ndtlilion.il lixiiiij imii o\er 
four uniis proside.l with video service. I he n.iriowb.md ;ind bro.-idbritnl siiin.iK on 
Ihe .iclive libie .sie combined .11 ilie Kl iisiM.L' I le.piency- Division Mull iplcxint: 
((•DM). I he n.iiiowlviiul d ii i occupies the specirum liom 0-50 Mil/ is iesei\ed lor 
n.inowb.-ind d.n.i. while the bro.idb.md ^\vnn\ occupies the specirum iVoni M)-7S0 
MM/. 

I he ONI! If. c.in serve up t.. eisjhi livinu units, with three DSO ch;mneis :ix;,i|- 
:d>le per livini: unit. |-,.| e.icli livini: unit, two sid->scriber diops. lypic.dly usetl lor 
POrs. .lie .iv.iihble. with Ihe third D.SO ch.innel reserved lor luiiire .ippliciiions. 
such .is the D-ch.innel Wu ISDN=. Ihe PO I S snhs, , iiv: drops :ue p.ovided .11 oui- 
piiis M :ind :.ie represented by l^. twisted wire p.iirs. I |,e ihinl DSO ch.innel ouipui 
is not shown in l-iunie 5. 
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I ho < I ;iKi» |>M»\ iiU's \ iiK-o i ;iMr timps Im siihst i ilvr ricirss in 

lni:h-tHi;iliiy hii>;ull>;nul siiMi.iK. Il is innlnnpLilrd lli.it ;i hiisincss ( )NU will pnixitk* 
more ihrimuM t;ip;uiiy ;iiul scixiivs pri ONU ih;in ilic ii siilotiiial ONU slmun in 
r iiiuiv 5. I ho ONU \(y KW'iws iis p*n\iM lioni iho TSM .V| n\ri lino .V^ ;ii ;i noniin-'il 
\*»lt;it:o t»r-L^^() \'l)('. i.ino o(»nnocis ilio puuoi scixioo nu»ilnli' vl uiih I ho ONI* 
U» (i> pnniilo PSM ;il;uni nml sinius in!ni in;iiiiMi. lino }(* is iMil\ nsc<l boiuoon iho 
PSM ;%.| ;nui nno ( )Nl », it is r.ui nooilod lor ;ill ( )Nlls. I ho ( )Nl * is ;iKn prnvidod 
u iiii ;in oniptii ;js n 01.11*1 pi>ri I'm :\n KS-.'*.^? oi»nnooti(»n. If dosiioil, f ho - 1 .U) \' I )( 
p<n\oroonlil bo prtuitlod iVoni :i l(»o;il powoi souivo. siioh ;is rosidt iii i.il jiouo!. 

Roloriine ti» I iiinro ihoro is show n ;i nioio iloi.iilod block di.iui.'ini nf.in ( )Nl 
l('. Iho intoi:r;Uo*l n:nro\vb;Mid :nul iMo.ullvind sii:n;d is roooivod imni iho \< I ,^0 
n\or ;i disiril>ulinn fibio IS u hicli is oonnooioil » > ;in Opiio.d Disiiibntjun I 'nit (( )| )l * 
201) 70. IhoODl' "O oninoils M10 opiio.d siiin.d 10 ;in olooirioni sii:n:i| ;uul inoh)t!os 
;i U>\vpnss I'ihor whioh sop;ii;itos oui Uio n.n mwb.iml siLMi.ii iVnni iho intoei.'ilod silmimL 
I ho n.uioub;intI sii:iiM| is in iho lorni rin onoodod soii;d bus inioiOico (SIJI) data 
siroam. uhioh siiinal is scnl 10 a I.ino SholT Aoooss (I.SAl 72 uhioh functions lo dis- 
tributo (ho sit:nal lo xarimis time sNus assirnod b> cards insoriod in iho lin.o sholT. I ho 
broailbaml \ idoo is filioiOil iVtMn iho olocii ical signal and !hon soni 10 a Sw ilchod 
Vitloo I )iN!iibuiion (SVI )) canl 7.|. j ho S\'I ) 71 pro\ idos \ iiloo coax diops ^^ to lour 
li\inu uniis ?i) loipiiriny \ idoo sorxico. When inoro ihan ioui lixini: units aio lo bo 
sor\ icod u iih \ idoo, a soccmkI disti ibui i(ui lll^io I*) nuKi bo ulili/od and is c<Minociod 
to a SwiichOil V'iiloo I )isii ibuiion Kocoivor (SVl)R) 7r», which prov iilos viiloo coax 
drops for lour aildiiional li\ini: units 

I ho OIM' ^O has a \ i<loo input rocoixini: upsiroani \idot» from iho iixini: 
units 20. 

Maii> of Iho coinpononis or ilio ( )Nr aio substaniiall\ identical lo iho 
siamlartl inotallic lino shell' coinpononis utili/od in tho Alcatel Access IModucls. Iho 
I SA 72 is iloscribod in Australian Patent Application NNv 07S7I OO. which ipplica- 
tion also dosciibos the I.ino Shelf I'rocos.or (LSP) 7X. |n tlio pieseni inxention. tho 
LSI* 73 has additional ctMitn>l functions tluo to tho viiloo ilisiribution handled by the 
ONI'. Iho ISA 72 is connected to niosi components of the C^Nl * via a lino I'nit 
Interface Mus H.IMM) 7r> Iho I Ul» is tiescribed in detail in Australian Paient Ap- 
plicatitMi N«>. ^7S.V^ WO. 

I ho irairowban<l metallic I )Sn Ner\ ice is pr*nidoil b\ lino cards 7S which are 
c«»nnectoil i«» a toiniinal block SO for ctuineciion tn twisie^I paiis/.| to bo provided i«» 
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WW Ihiiii: units 20. A si.muI.iuI Km Aivcss Unil ( I Af ) X.l is iuntuvli-»l i.. ;in om - 
lost I'nil (Ol U) S I r..i losi piiip..>os. A Mi ...icIIkmiiI IiiIciI.kc i inil (MM !) X6 is 
l>i.niilal for o»nirollin,i: iho Jisnihinion i.l ilu- l>ii..nll>:iii.| sii-n.-ils. A iciinin.il hU^k 
SS is pioviik-tl I., ivivixi- Ilu- DC pouvr iiii>iil ;m.l i|r- inliu iii.ili.m In. in the 

nSM VI. lormin.il hlnck SS is lonnivkHl lo ;i I )( DC i.uuiMiri .in.l linu ^u noi .ik.i 
'>0 w hkh pioxiiK's l ini: sim;ils. ..il.ii Ml .iiul o<miiiuI inliu inrn iiMi. 

An ONI ! Pori Unil (OPU) 7,s pn.xiJos .in R.S-232( c r.-ili p.,,! Un pi.u isionini: 
ih.innci units „i lo l,.uon l.. ilio R I DN( •. I he ( )in ' o.lK-i is 1,h;,| { ,M ■■ ..l.nins .in.l 
l>i«>\itlos an alai ni OMnnuinii alions inu-i I.kv Ivl uocr. lIu- PSM .V| ;,,ul i!u- ( O 10. 

RolVnini: U. I is:iiiv 7. ihoio is shoun a sysu-m (liaL-iain l\u iho pi..\isi..!i ..f 
iM.Kulhanil vi.lo.. soniio. I iu- CO 10 im-ixcs a pimalily ..| vi.lo. ih.mnds iVoni ;i 
\ k\cn hoadoiul '>2 a.nnivial lo liio CO 10 \ i.a an ..piical link <M. Ii is oMiiciiiplaioJ 
th.u typically |')2 su iichoJ \ idoo channels uili K- pi<.\ ulol ic iho ivmou^ lorniinai 12. 
Other \iilc.. proNiJois s.h Ii as puni.lois .,1 vi.ln. .mi ilrniaiul. may Iv o.niuvlcd 
i.» the CO 10 by an opiii al link '>S. 1 1„. pnuiiaMi c hannels aic Hansp.uicd <o the R'T 
12 via r.M \ itic.. siipcrminks 100. Sxk U IM i<ln. siipci ii links aiv ounmoivially 
available and arc in comin.m use for other \ i<ic«» transport applic.it ions, j he \iiieo 
channels between the \i.leo service pro\i<leis and CO. or between C Os. do not nec- 
essarily haxe lo bo iransp.utcd in an IM lormat. I hoso links can be the s,andanl 
AM-VSU or other ilij:iial formats. ||.,we\vr. the b.rmat must be convened lo l-M 
within the I.CX-I C X linpiency plan prior to inierfacinj.' with the I.C X-F JC? R r-12 
bioadhan.l ecpiipmeni. I'M is used for the video disiribuiion lormat in tlie present 
invention. «Uio to its noise immunity cmpared to the AM- V.<;m sysicm. and also .hic 
I., the availability of comp.Mienis desi.micd lor satellite distribution .»r video sijinals. 
I he !-M system is similar (o common satelliic sijinals auvl is theief.Me compatible with 
most V formats i!,ai have been proposed, boih analog .and dij:ital. 

Rcfeninu to I ij.,„v S. ihere is shown a block diaj^ram ..fan R 1 12 illusiratini: 
ihe vide., distribution system. I he bi..adband vi<lco iransmilled between the CO 10 
nnd the R F 12 is transmitted on ei.uhl IM supeiirunks 100. each superirunk tians- 
porlin^: iwcnly-four ."^O Mll/-vvide channels occupyin,: ;• spectrum ..f M)-7S0 Mil/. 
I hus. eijihl supeiirunks with 21 channels each pn.vide a t.Mal ..f |';2 vido channels 
lor the s.ibscribers i.. ch..ose lV..m. I he ei.uh: superlrunks can be icrminaie.l at the 
R I .M can c.nlinue to an..iher R I . I he superlrunks 100 are c.nnecle.l lo the vi.leo 
transport ct;uipmen. 102. which essentially comprises ei.dil ..p'i^-'M-eleclrical con- 
verters for converting the ..ptical siun.-.ls from the eiuhl llbres i.. electrical si^inaN. and 



oii!hl ckvlric;il-ln-opiic:il ininiM ltMs lor com oi lint'. Ilic ckH iiii .il si>in:iK l>;it k in op- 
tical sit:naK lor iransniis^ion imi an ailililional ci^jhl I'ilVrcs lo a next K 1. I he ciccuical 
\iilco signals between llie coinerteis are i.ippeil olTaiul :ire proxiiled t*i cit'lil Kl 
xiilct) tlislribiition louses 101 lor ctuincclioii to eiuhl Viilco Line Shelxcs (VI.S) |^J^. 
I'p lo Tour \'I.Ss l()(> pt()\iile oiilpuK it> the ( )1 )S M) for < )Nl is lhat aie piovidini: 
\k\co service lor up to lour li\in>! units nn a primary tlistrihulion fil^te IX. I or siiii- 
atitMi^ where an ONI' is proxiilinti \iileo scr\ ice it> ineue than four li\in.u units. .-uUIi- 
tional VI S are ctninectcil lo a Swiicheil Vi«!eo Iransinilier Shell" (SV IS) lOX. 
I ho SV 1 S lOS pnn iJes :\ seconJ Tihre l*> ((» ilie ONU loi j^roxiilin): \ i<leii to addi- 
tional sul^scribers. 

A \'ideo Controller Shelf (\*C'S) I |() rccei\cs control siiinals fioni the X coic 
24 lor coni rollinj: \'iileo I ine ('arils cont.iineil wiihin the \'I.S |()^». I he !.( X inre 
2-1 receives the control signals from the liv ini; units 20 o\ei' fihic IS \ ia the <)Xl -. 
I he conin>I siiinals select the \ideo tlesiicil by ihe subscri!>er. 

I 'lLiure *> is ;i runciional block iliaizrani oT the I.CX- I I ( broailband R I ami tlie 
<>NU. I he R 1 12 recei\es the broadtiand \ iilet> on the ei.uht FM sui>erii unks 100 
at the video transport equipment 102, wheie the optical signals ;ue ccMnerlCil lo 
electrical signals nnd theiealter are rectum ei teil to optical signals for iransniissicm tt» 
the next R I CT). 

I he eiijht electrical Rl signals nie pr(»\ide<l on coax buses 10-4 for distributit>n 
wiihin iht; R I" 12. I he eiiihi \ ideo distribution buses KM are nniteil lo the VI. Ss |0f>. 
There can be I-S VI. Ss. depenilinj: upon the number ofswitchctl \ ideo channeN re- 
quiieil per ONU and ihe nund>er orr)Nl's beiiii: serxeil. Tach \'I.S IOC>can pnnide 
six v ideo channels lor eacii of 24 ONUs. As the number of v iileo channels re^piircd 
per ONU incieases, more VI. Ss can be atldcil to pn>v ide the aiUlitional capacity, 
l-ach slot in the \M.S is dedicated to a particular ONU. I hus. each VI.S 106 has slots 
lor 24 VL(.*s I 12, vvith each VI. c; servicini! a sini:le ONU. 11" lour subscribers serv iced 
by an ONU retpiire six vL-iiannels of \ itieo serv ices, theie will l^e four X'l .Ss pr(u idinu 
video to the ixirticular ONU. With a maximum conlljiuralion ofeitzht VI.Ss. a ic)tal 
of 4K video channels can be prtniileil to each of the 24 ONUs. I:ach VI.S has ptuver 
splitters ami amplificatitm to ilistrilnite the eiiihl \ idei> buses to each of the 24 Vl.Cs 
lhat it houses. I-ach VI. f ." can select six channels from the eight v ide«> buses ami 
functitms lo ciuuert the selected v itieo channels to a tlisti ibulion channel frequency 
that is assigncil t«> the particular subseribcr. In Ihe event that it is tiesirable to pro- 
v iile less than six channeK to each subscriber. I SP | IS can control the \'CU I I so 



ili.n «>no VIC 1 1 J K-.iw pi».\i«U' ih.imu-ls m men- ili.in one siihsinilvi. ilu-ivin ictlm - 
iiii: ilK- niiinlvr or VI. (. \ loniirotl. I liK siihM iiln-i iliMiihiiiion rli.imu-l is one of 21 
ch.uinoN in iho M)-;X() M||/ i.iniv ih.ii is sent lo iho ONU o\i-r ilu: lihrc link IN. 
I ho (.o-vso Mil/ s|viiinni is Mih-Ji\ idi^l inio (".uii sciiions. o.ii li uiih six ch.inncis 
for ;i h.inilwiJih of ISO Ml I/, one soclion lor e.u li suhsciilHT. I or li\in>: units l-l. 

lo 24 \ iiloo ih.innols ;iro pro\ii!i-*I lo ODll 50 itoni VI Ss |-.| :m,l arc t.irricil o\cr 
Iho s.inio primary llbro link IS uso.l for ilu- narr..ul>an(l serxiics. J nr li\in;: nniis >-X. 
ihe stvond Tihrc link l'> is used u. |>ro\ i,le ilisirilnilion of an atUliii,.i,;,| .ru iianncK 
por ONli. In such a ease, ilu- S\- I S IDS is iiso<l in iho R I 12 lo Ik.usc up i.. 21 
Suiuhod Viilo(» Disirihiiiion I ransniilior (SVD I ) i-.i,,K | |.| f,,, proviilinu oicci i ii al- 
!o-opiioal oonwrsion for l iio oonibinoii \ iiloo si.unaK iVom iho VI. Ss s-S nooJod lor 
sorx iny Ii\ ins: units .s-S. 

l or conirol and oaso ol" adininisi raiion. oaoh ONU is assii:no«I a paiiioiilar \ i.C 
sloi in each of iho VI..Ss |()f,. As .m c\nniplo. ONli //-l is assiunod lo iho VI. C in- 
siallcil in slot iiA ofail of iho \ l Ss. Iho .uilpuis of iho VI.Cs in s|,.t ./.| „r ihc VI.Ss 
l-l arc siMumoil loj:cihor and aniplilloil and ihon nuiiod lo tho ()I)U .^0 in slot -i-l of 
Iho OI.XS 30. which lorniinalos iho primary lihro link IS from ONT .M. I.ikovviso. iho 
output of Iho VI.C s in slot ;M of Iho VI .Ss 5-S .MO summoil loj:oihor and ampliliod 
and Ihon r.u.lod to iho SVDI I 11 i„ sj,., ..;.| ol tho VIS IDS. which lorminatos tl,o 
second fihro link I'> iiom ihc 0\r |. 

^ Program soleclion is nia<i.- In the use of .in IM set- top c.»n\orlor 21 locaioti at 
the suhscrihor s telex isinn set I he sc-ioo .onvenei ma> ho similar in dosijjn lo pro- 
oxisiinji c.MUoiiors. hui musi Iv .id .ptol to srle. t one of l'»: p,o.i:ram channels 
availabie ;.l llie K I x ideo u :msjuo,.,. c.,.npn..'^;^T71v."' l' ? pTrtiT^Tu^ h";^;^ ^Ta i o si- 
multaneously ;u;,il;,Mo to the sMi . ,iK-,. uiiTifC- ,..p oMueMor ro^juited lor each 
chai.nol. Iho set-top con«.eiiei mi> in. hid.- a \ aiiei v of consumei loaliMos. including 
on-scioen displ.-.y. volunie. conir..!. dii-ii-d- .-...dio ..nd Ivisehand video output. 

C hannel selection re.piests r,.,nj the soi-i.,p v.Mneileis .ue exiiacted by the SVL^ 
7-4 anil SVDK 7o i„ the ( )Nl ^.n.l aie scni i<. ihe Mil! Sf.. iho IlIU Sb oMiibinos the 
channel roquosis and places then, onto ;,n upsiua n nariowband x idoo cnt rol chan- 
nel. D.SO UM). lor lianspntt back lo the I< I 12. .M the R 1. the I).S0,;;.X0 vi<Io.. coni, ol 
channel from the ONU is sent aloni: with ihe narr.mband serx ice I ).SOs from iho 
ONU .nor an aclixo SHI link -I I liom the ODU .^O lo the core 2.|. .\i the cote, iho 
x ideo cnttol channel D.SOs from each of ,ho 2 1 Ol )Us .SO are cmbinod inio one SDI 
\M ;iiul :irc *ionl lo iho \'(*S I 10. 
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I hcLOiv 2 \ ivccivcs biD.ulh.iml mM\v*»ik innn.-ip-inrni aijil SONI: I DWilicml 
siiin.iK iVi^in ;ui npoi.ilioiis sirppiMl tiiiil | sni is .••Isu umnI Ici st-iul miii- 

ni.-uiil Mini tiMiliol inl\)rm;il ion !»> iho \'( S I |() irsini! ihr \'l rh.umr! dl tlu- SMI. ;is 
o\|M;iinoil in AnMr;ili;in l*;iUMil ApplicnliiMi N(». 5 U»XJ.'>(). 

I ho \X'S I 10 is dix iiknl inio (pi.uli ;inis, u iih o:k h ipi;nlr;ini ici min-iHii); ;in SHI 
Irom uMC R r coro 2-1. I liv shrll" limisoN up li> IX tln;ii i li;iniicl A'itlon C niiiiol Uniis 
(\*CUs) Il(>, 12 poi ipi.iili.Hii. 

I ho VC\S 1 10 nisii c(MH:iiiiv; ;i jWiir ;ilil \ (»!' I inr Sliclf IMuccssui \ ( LSI' ) llXcun- 
iKVial lo Line Shell* Accost (ISA) iiiiiK 120. Ihr I.SA^ 120 ;iro nuincciotl ui iho 
VC'Us I U» In ;i lino Unit intciLuv Mus (I Ulin I H). ^ Iho opoi:i!i(in nl an lA'Wl is • 
dosoriboil in Auslrnli.in P;ilonl AppIioalit»n No. ^7X.^3 *>n; ;nul tho siiiunno of an 
LSA 120 ami an LSP IIS ai o ilosoi il>oil in Ansii.ilinn Paloni Appliialion No. 
r.7S7| WO. 

I ho I.SA I 20 iliroois iho \ i<loo oonliol oiiannols lo iho api^iopi iaio I ^ in Iho 

VIS, 

liaoh hair of a V<'[i I is pro\iJod wiih a \ iiloo ccmlrol channol lor 0(»nlM»lliny 
iho VLCn I 12 ihai aro in tho sanio sloi position in oaoh \'I.S |0r». |*aoh \i<Io«i oonin»l 
channol oontioK iho VI. (..'s Tiu* ono posiiion in oaoli \*I.S sorxini: tho '^anio K I 
ooro. 

Upsiroani \ i«Ioo roooivoil ruMii livini.' nnils hy Iho ONU K» is puniilod i*» iho 
ODU 70 (»r the ONI ! and is transniilloil lolhoODl.l 5()o\oi Tilvo IS. I lio upsi roam 
xidotH*^ suninKHi with iipsiroani \i<loo rr«Mn olhor ODIK 50 and is pro\ iilod lo the 
\ idoo nolwoik o\or a lihro 122. 

I ho llbro (»ptic link IS boiwoon iho K I ami iho ONH nsos standard lolophono 
0(MiinuMiioati(Mi sini:Io-iiiodo optical fihro. and a ncuninal 1 1 an^inission uavolonulh of 
1310 nni. I ho link can bo up to I km in Ioni!th, and ono fibre is Iho pi imaiy fibro that 
cai rios both narrowband ami bioadi^aml \ idoo siiinaK. Hoili diiociituis ol' trans- 
mission aio pro\idotl on Iho s;inio primary ribio al tho samo wa\clonuih by uso of 
opiical soparalion in Iho C)| )l K of both Iho R T and Iho ONI*. A socomi distribuiiiwi 
llbro P> is usod wlion xiiloi^ service is loquirod lo any acUlitional livinj: nnils o\ei iho 
number four. I he seci»nd fibio is ilo|^Ioyed alone with iho primarv fibre but remains 
luuisoil until needed, f he primary fibre IS nses froipiency-i!i\ isiiMi tnidliploxini: 
(TDM) tti punide biMh naiiowband and broadband capability o\ei the same fil^ro 
ami Iho same waxelenyih. I he sped rum frt»m 0-50 Mil/ is reser\e*l for narrcuvband 
data, while the \ idoo signal occuj^ios tlio spe(.trum fnun r<O-7S0 Ml!/. I he second 
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fibiv, wluNi ilo|>lo\oil. i:inios ilownsliv.nn \ 'hWo only. I he \ iilct» ch;iiHiols in ilic sct- 
iMul link ;no :\\so \\ck\ucim\ nu>ilul;ilcil ;iiul i>ii n|>y \\w s.iino IVc<|nciuy i;niL*c ;is Ihnso 
ill \\w piiiiKny link. 

KolViiinu to I iuurc 10, ihcir sln^un in ):i\\iUm tlci.iil i\\c sinu niic ol' :i VI. f 
I 12, which ciuilnin^ vi\ inner circniK. o.-irh of which vclccK :i rv(|Uosic<l xidcn ch;innol 
iVoni one of the eight bu>*es 101. The VI.C et>n\erlA; ihe seleeteil \ i<leo ehnnnel in :\ 
distrihiuion ehmvnel rie<|iieney thai is nssigned ui ;i p.-iirK ul.ir svihscriher. I liis dis- 
irihulion channel is one of 2-1 channels in the M)-7S() MM/ mnLV thai are sen! In the 
ONU o\er a fibre link IS or r>. I he r»0-7S0 M 1 1/ spectrnni is sulvdiv idcii inio lour 
sections, each six channels wiile. t»ne seciion ItM each sui^scriher. 

I he tuner ciicuils of the \'l.( 's I 12 are conirojletl In :i niicii>conlrt»Ilei 12-1. 
which is ciMinecleil by a serial link I2<» lo the VC I K I \ (^ in the VCS I 10. i:acli inner 
circuit inchules an S:l selection switch I2X ctMiirolleil l>y the niicroconi roller 12-1 for 
ciMUieciini! t>ne of the eiuht buses to a tuner I.M). I uner \ M) receives a local oscillnM>r 
rret|uency controlleil by the niicrt>cont r<»ller 12-1 and provides an inlei nunliate iVe- 
i|uency signal at S5() MM/ to a bandpass litter 132. I he local <»scillatiM iVequency is 
chosen to bo hiuher than the highest inpul rretiuency receixed I'roni a bus. I luis. the 
tuner 120 and the ban<lpass filter I "^2 select a particular channel Worn the available 
inputs. I ho selected channel is thereafter conxericil t(» a disiributiiMi channel fre- 
ipicncy. assigned to a particular subset ibei',' using ihcconxerler 1.^4. C'onxerter 124 
receives a local oscillator fretpiency contn»lled by niicroconi roller I 2-1 lo prmide an 
output signal in ihc Original r»0-7S0 MM/ baiulwidth. 1 he ilisiribuliiui channel fre- 
quency is passed through a lowpass llller 12^. I he si\ selected channels aie sumniCil 
ami amplified and then proviiletl lo a combiner locatcil in a ctnaxial management tray 
1 2X shown in I'igure 1 he six channels are combincil with six channels from each 
*>f three adiliiional VI. Ss, and liie 24 channels are pnniilcd to the ODU 50. 

deferring to I'igure I I, the 24 video channels fri>m the primary fibre IS are ile- 
mulliplexeil via ihe ()I)U 70 and converted for subscribers 1-4 by Ihe SVI) 74. Ihe 
t>ptical signal from the secoiul fibre l*> is demulliplexetl and convened for subscribers 
.^-S by the SVDR 7r>. I he SVI ) 74 ami the .SVDR 7(» place Ihe subscriber s ISO 
MII/-wide sloi into the frei|uencv range i*f 2.^0-.^I0 MIIz befi>ie being amplifieil ami 
placed i>n the subscriber's coaxial ilrt^p 22. I he 2."^0-.^IO MM/ range provides six 
20-MII/ wide slois for tiansporiing six simultaneous video channels to ihe living 
units. Ihe set-top ciuiverler box 21 at ihe vubsciiber s premises tlemoilulates ihe se- 
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UvloJ proi;i;ini sii:n;il in IM |oini;il .ind pn»\itlos ;ui K|- iiindiil.Mcd AM-VSH or 
basoh;irnl \ ii\co sien;il h* llu* iolo\ isioii sol «»r \iilo<> nuMiilnr. 

I"ii:inv I J illiisfnilos the ilvM.iiK oriho SVI) M ;iiul is s(»mcuh;il sii))il;M lo Ihc 
S\'I)R 7(k I ho i»nl\ ilillVivnio hoUvoon lhoS\*I) 71 ;nul iho SVDk I(> is ih;il SVDK 
70 roooixos ;in tipiionl siy:n;il u hioh is onnxoilod wiih ;in oplio.il-olociio oonwnor tn 
;in olooliio;iI sieii;i|. :\f\c\ uiru h llio lun oirouils ;iro iiloulionl. I ho oloolrio;iI si^Mi.'ils 
IVdiu (hoODU 70 in tho o;iso i ho S\'|) 7*1 .no prtn iilod lo ;i plui;ihtv(»l h;itulp:iss 
fihors 140 whioh pass soiootoil iVoipioiu v i;ui.i:os ;ippho;il>lo lo iho ;iss(ioi:i!0(l \\\ \nu 
unil, the pnssoti simi.iK ;iio inixoil uiih si)Mi;ils IVcMn loc;il osi ill.nnts 112 m ir.inslnio 
tlio siiinnls t(i ;i iVotiuonoy h.iml o.in ho .uooptod ;ii iho Mx ini: iiniis. I ho sign.ds 
in llio nppoiniosi ;muI louornitisi suh-l>;nuls ;no p.Mssod tliKUi^jh .uldiiinnrd h;indp;iss 
niiois M l pricn lt> hoini: ;nnpliriod in .•nnpliriors l U*. Al'ior boinj! .-nnphfiod. iho 
siunals pass ihmuuh oapaoiUus M7. whioh aio iisod lo blook DC xolln.iio indiiood on 
ooaxial drt>ps 122 \o iho siihsoiibors. I ho niiddio i\v«> sub-hands aro passed llinni.uh 
adililiiMial bnndpass fillois MS, afloi w hioh iho sii:na!s ;no mixod with addiiitMial looal 
osoillahM* signals iVoni looal osoillaiors 150, uiih tho mixod signals boin^' passoii 
ihrouiih adililinnal bandpass Uliors 152. al'ior whioh Ihov aro aniplirioil by amplifiers 
151 and passed lo ooaxial ilmps 22 Ihiouiih oapaoiiors M7. 

Kl" ohokos 153 are allaohod lo iho (Uilpuis of ampliliois Mr, for the purpose of 
exiraotini: low iVoiinenoy oarrior «u basebaml dala used \a o<Mitrol anti oomnuinioale 
with (he ousti^mer promises eipiipmenl. whioh mai be a sol-top oonveiier. 

Koferrini: lo I iuure 13. there is slunvn the IJIU So. whioh reoeivcs ohannel se- 
leoiion retpiesis frimi ihe SVI) 7-1 ami tho SV|>R 70 whioh oxiraol the roipiosts from 
ihe signals reoeivoil over the ooax drops 22 iVom the subsoribor s set-tt>p oonwrlors 
21. A oarrior rroiinoiuy is iisotl for oommunioaiitui lo anti I'uMn the sol- ii>p o<>n\eriers 
21. A ilata otMnmunioaliiui ne!\V(uk will ilnis bo lormotl belueon Ihe BIU SO anti all 
of the set- lop oonverteis 21 served IVom a iiiven ONU. riequoncy shift koyoil (I SK) 
oarriers are piorerioil. I he iVocjUoiKy is between 5-50 Ml!/ to pass through 
DObhioked components and to piewni inlet lorenoe with other sorx ioes, such as if the 
o<iax is useil for broadcast (\\] V sorxioos between 50-330 MH/. A standaid oom- 
nuinioalions protocol lor this netxxiMk is usoil. On the SVI) and SVDR the I SK 
oarrier(s) wouUI be oMractotl by a niior network (shown as an inductor and capacitor 
lor simplicity). C. t»llision manaj:omeni urcuiiiy is roi|uiied to h.iiullo contenliiMi be- 
tween multiple sol-top units. 
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l \w R\' luuinoi lion Wiwccn llu- S\'|)K ;iiul SVI) is ;illni*;iir(l ;js ;i prn\ isinn 
in ihooxoiil lh:H .71 i hnniu'ls; of \ iiloi» sci \ ii c Tor \\n\i lix iii)! iiiiiK t ;miii»l ho 
ir;msminoil iviMiomic.illv on i\w piiin;ii \ fibic in the Tiisr utMUM;ilii>n «>l' o<|iiiprncni . 
AiKiiiional Lh.innoK couKI ho I r;iiisniii lotl li» Iho ONU usini.' ;i sct«)nil \\h\v \hc 
oplic;il-(*>-ckviric;il C4>n\oi loi t>n .in SVDK uiihnul nnuli ofilu' miIkm circniii>. Iho 
iwinvroil sii:n;il c<uiUl ho ot>nnoolotl to (ho S\'l) \ i;i iho Kl* connooiicm to aujMnont 
Iho ohannol^. 

I ho Jolails of Iho lilU X(» aio shown in l iiiiiro \ \. I lio lUU xr> includes a [>air 
i»r I'SK iransooixois: I5h, oolhsitm nianaiionioni oircuiis oaoh uMinociod h* a 
iniortH'oniroIlor U»0. I ho niioioonnlrolloi is rnnnocloil l(» SVM) 71 an<l S\'I)R 
\ia a hus IM lor roooi\ini: ami 1 1 ansniiii ini*. ilaia. losls. alarms ami coniiol inlnrina- 
lion. I ho niiorooiMUiolloi is otmnoolotl to a lino unit inioiTaoo oiioiiii U>2. which 
is oomiocioil lo a 1 I'lU 1^1 for onnnoolion to I SA 72. rhostiuciiiro ami opcialinn 
ol'ihc lino iinii inloriaoo oiivuii |a2 is siniilar \n ihal do^orihoil in Aiisiralian Palonl 
Application No. 67S"v' 'H). I ho HIU Sr» combines the channel loipiosts oach 
subscriivr ami places iliom in iho iipsiroam nan(»wbaml \ iiloo control channel DSO 
for transport back tt» the R V 12 «ncr link IK. 
(ho niicrocontn>ller ir»() and Iho transcoixor ciicuiiry translate tiio commands 
into a diiziial data packet lor transmission to the remote terminal in a ci>ntro! channel 
(DSO) on the SRI. Note that this path is bitliroctional. C hannel chani:o c<>mmaiuls 
arc iloscriboil as the typical example. Inloi nialion may als(» bo sent to the subscriber. 
Tor example, if a channel chanjie request is denioil. that inrormatit>n would-be trans- 
niiiled to the subscriber. Other iliahij: with the subscribois ami set-top con\erters 
(di;i{:n(»siic lest) will also be possible. In addition, alarms on the broadband caids 
(BIU, SVI.) ami SVDK) in the ONU ctuild bo communicated o\or the bmadband 
c(Mitrol channel. 

the K I 12. tlie I)S() JIM) \ ideo control channel from the ONU is sent alone 
with the narro\vban<l serv ice I )S()s o\er the active SRI link -M. At the K I ct>re 24, 
the video continl channel DSOs from each t^f the 2-1 ODUs M) are combinetl inlti one 
S»l lACi ami are sent to the VCS I 10. I ho lour cores 21 anil 2.^ shown in Tiiiure 3 
each have an SBI l^r> connected \^^ the VCS I 10, as sliown in rij:ure \>, In one 
i|uailrant of the VCS NO. the 12 VC'Us l\h handle llie control DSOs for 24 ONIK. 
I he serial liiik I 2r» connects the V( Us I K» to the N'LCN ll2containe<l in the VI. S 
IOr». I ho VI. Cs in sindlai slots i^f the VI. Ss are connectoil together lor control by a 
video contr(»l channel iVom a ^\nx:W ONU. as i^ illustrated in I itruro 15. 



I iuuic I <> slu»\\ s ilu' t iuiiil I > »»| ;i \ ( \' I Ui. u hii h iiu liulf* :: Imu- iinii iiMtMl.ui' 
tiivuil l(»S loniuuMOil In iIk* I I MM I 'H. I lir lim* nnif inlfi l.it r i in nil I jdis 
Ii> I )S() ch.iniicis loi ninni»lliii)» \ \'\ < s. I lu- I )S(> i Immiu Is :iri' i ohihh u-iI tn :i 
inicroprocosMM 1'.^, w hii h is riiMlu'i * i»niu\ u-tl lo KAM I '1. Mii rcpnu r-.Mii I /.» 
pip\ iilos I \vi» ompiils u hiih :nr b.il.iiu ini sn links I '*^». uhirh I'dtiidn iopi.i\i(lt; 
sii:n;iK \o \\w soii.i* link \2<^ pio\iilinv ili^* t 'Hiiiul lo ilu- \'! < s I l.\ 

I ho A'C'l !s I \(^ .11 ihv K I I irMn vM t I\m> i )S<) t h;innrls in*<» • v.m ninpMis pcf 
\'C*l I. I louo\ 01 . I ho \'< l ' * Ml I pills ;m' htiliu\ linn.il soi iai hnsi-s. j hr \*( I ' o*tnJ :iins 
inlormntion suoh ns c h.innol .niihoi i/:Mi*»:i nml l^illini' tl:il;i. I m o\:nnplo. tuii o ;i 
oh.'innol oh;ini:o lOipiosi is i\Hoi\oil i>\ ilu* \*( l tho iniit wonM <lo«. i«io il ih it s^ih- 
^orihor is :iii!!ioii/oil i»» itino iti p.iu:. nl;ii i h.innok I ho t nni;:i:i;ul uniiltl ihon 
l>o soni ;»li»ni: iho sori;il link I.'''* u\ Ih* u*« oi-ni/t^l l\\ iho niioiopnK-rsMti Jn :in ;i\.*mI- 
.ihlo \'L( * 112 in iho slm rm : ospontiini' ihr < )M * |f. in :i \'l S lOf.. I \w VI ( 
niionipuK-ossor \vt)uUI ihon oomin/tnil ilw '.wiu h, innoi :in<l ;*»n\oi:oi !Vm ;ni :i\;iil:tMo 
\'I.C ohnnnol it» solooi iho t!osiii*<i i li:niti .nul |»I:kv in ilu* :ippn»pi i i:o s'.ih-I>::iul loi 
iho siibsc i il^ois. 

I hns. iho piosoni iinoniion pn»\iilos n nuly inioiii.MoJ lihio opiio lolouMtiiuu- 
nio.itinns notutuk pKn itlinij swiiohotl xi^Ion nnil sinnilnul n.u r*.>vv!^:nul lolopb.oriO ^oi- 
\ ioos on :i siniilo (»p!io;»l IUmo u hit h o\iiv^*!s u\ iho l urb .ulj u on? ilio siii-^si, liboi 
pioinisos. I hmu^jh iho uso of su iu liod v i<loo. iho subsciibor h;is liooss m p)^ \iiioo 
oh;innols, uiih up lo si\ oh.innoK bc'iny. ;l^;Iil:lblo sinuili.inoously lo o.uh siibsciibor. 
Subsoriboi chrinnol sclociii»n is ii .insniiitiNl upsiroMin to iho \i<loo suiiohin.iL: piMiit us- 
inj: ;i Tint r*»\vb;MHl l)S() ohnnnol lor 1 1 nnstninini* iho soIooii*»ns tif.i irnnip ol'siib- 
soribors. I his i r.insniissitMi is ii;insp;noir to iho sn!>si ribor nnil iloos noi rilToot tho 
PO I S soixico pun iiloii to Iho subset ilvt. 

I ho sysioni nllous \iiloi» pioxidois to i»lTor ;i \;uioly ol tlilToiont typos of \ iiloo 
soixioo. l-pstio;ini \ii!oo inn\ ;ilso bo it insiuit toil Ihmu o.ioh ONI'. Iho uso ol'lio- 
Huonoy nioilulmion pnuiilos inij^nuoil poi Tot niniu o. ;inil tho ndilitionnl uso i^f lYo- 
ijuoncy <li\ ision niiilliploxinu i»r tho bio;iub;iiul mul n.u iowb.uul si^jn.jK o\ci iho snino 
fibro i:io;illy loilucos tho cost mul si/o ol" iho ovpiipinonl. I ho inioi:i ation of tho pros- 
onl sysioni allows tho i^roailbaiul soi iion m ntili/o tho loportinj: aiainis, simius nn>ni- 
ioiinj: ami tostint:. as woll as lonmto pio\ isjoninu ami in\ onltM \ ini! that aio piosontly 
a\ailablo in nariowbami S(>n:I'I s\sUMn^. 



I he cl.iinis ilofiniiii: ilu- iiniMiiioii .uv ;is Inllows: 

1. A ch.innol ^claiion swiii h Ini sf|i\ l iny ;i ilrsiu-d i Ii.imdi-I ;i pliii.iliiv <i| 
;i\;iil;iblc ch.uiiiols. s.-iiJ suiii h roiij piisiiij:: 

- lunor inc;ins I'lu mnini: !t» ilu- rK'iiiUMU \- of i ho ilo^iuul i li.iiinrl in |M<»\iilo 
thcskn.il (»r iho ilosiivil ch.iniu'l nn ;in inionnali.iic IVciiiicik v: .iikI 

- i-oiucrlor nu\-iMs Tor c<mi\ on iiii: ^ckwal rli;iiiiu'I h» ;i iliMiihuiinn lIi.ui- 
nol riVi|iioiic\ .iNsiunotl In :i p;n I ioul.HMil^M i il>oi . 

2, A swiit'h :iN ol.-iinKMl in il:iim I. wluMvin llir pl mnliiy nl' .n hk> tli.imu'N 
pinxiJoil nn ;i pUn .ilil \ nT hiiso^, s.i i*l swiit h .ulJil inn;ill\ i tMn[>i iNinj; su iu h nio.ins !ni 
^cliviini: ;i Ihk on which ihr ilosiiotl i h;mnol pin\iijo<l. 

-V A M\ iu-h ;is cl.iinioii in r!;iini \v heroin o:u h Inis onnl;iins :\ piui;ihi\ 
oh;inncls, 

4. A switch ;is olninioil in ol;iini ?. whoioin o;k h bus cnnt:iins 2.^ MM/ wi<lv 
oh;innols lyini: wiihin ;i spooiiiim nf^O./SO M||/. s;,ic-[ mmhm nio:»ns h.is ;i h.uulwidih 
t»i 2.^ MM/ ;»n(i is k\\\\c\\ h\ ;i Nh;iI nsrillninr h;i\in|.' :i fKHpioncv scIocUhI Iumwocp 
^>2^-IM^ Mil/, sn ;is lo pnnitic ;in iniorniotli.iio livqiaMu v t»r ;ippin\ini;iiolv 
Mil/. 

A swiioh ;is ci.iinioi! in oKiini 1. wlioivin tlu^ CiMUciioi nic.ins s Jiixcn wiih .i 
lnc;il t)scill;ii.M fiviiuono in iho i.in.iio nr'>25.|M s Mil/ sn ih;ii s:,i,| cnnxoiicr pM>. 
\iilos ;i ilisirihiMion ch.innol riv*pKMH\ wiihin ;i spcomini nl ^()-7S() Ml!/. 
^. A switc h clainuHl in c l.iiin 2, whcivin I he lunoi nio;uis, ctMnoi ior nu\ins ;uul 
switch mo;ins ;uc inioinn rncosMM -c oni rnlied b.isoil < i ti scMiv i m mi sj u n :i NjiLUlii ialili u 
lVnnL^.X_ sjih ' <c'i il^o j^^ 

A swiich ;is clainu^l in i l.iim L whoioii. iho uuum rno.ins ennipiisos ;i inner 
leeeixinu ;i Inc.il nscillnim livipiemy ;muI ;i h;nulp;iss nitei. 

A swiieh :is ileserihetl in el.rnu I. wherein s;ii<| swiieh ni;i\ siniuliniieousjv v^- 
leei ;i plur.ilily nf eh.innels. s.iiil sw iieh eiMnprisinj:: 

- ;i plurnliiy nT pni.illel inner nie.ins ;nul ennxerler ine.uis: ;uul 

- ine;ins for sunniiin.i: ihe selerieil eh-innel, li;i\inK ihe ilisiril>uiit>n eh.inne! 
Iieqnency ;nul pnuidin.u s;iii| t h.uinels within ;i speeirnni nrM)-7x() M||/. iclerenee 
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